Cytokines such as TNFa play an integral role in sleep/wake regulation and have recently been hypothesized to be involved in cognitive impairment due to sleep deprivation. We examined the effect of a guanine to adenine substitution at position 308 in the TNFa gene (TNFa G308A) on psychomotor vigilance performance impairment during total sleep deprivation. A total of 88 healthy women and men (ages 22-40) participated in one of five laboratory total sleep deprivation experiments. Performance on a psychomotor vigilance test (PVT) was measured every 2-3 h. The TNFa 308A allele, which is less common than the 308G allele, was associated with greater resilience to psychomotor vigilance performance impairment during total sleep deprivation (regardless of time of day), and also provided a small performance benefit at baseline. The effect of genotype on resilience persisted when controlling for betweensubjects differences in age, gender, race/ethnicity, and baseline sleep duration. The TNFa G308A polymorphism predicted less than 10% of the overall between-subjects variance in performance impairment during sleep deprivation. Nonetheless, the differential effect of the polymorphism at the peak of performance impairment was more than 50% of median performance impairment at that time, which is sizeable compared to the effects of other genotypes reported in the literature. Our findings provided evidence for a role of TNFa in the effects of sleep deprivation on psychomotor vigilance performance. Furthermore, the TNFa G308A polymorphism may have predictive potential in a biomarker panel for the assessment of resilience to psychomotor vigilance performance impairment due to sleep deprivation.
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Introduction
There are considerable inter-individual differences in cognitive performance impairment due to sleep deprivation (Wilkinson, 1961; Morgan et al., 1980; Webb and Levy, 1984; Leproult et al., 2003) . These inter-individual differences are systematic over time awake and circadian rhythm, stable over repeated exposures to total sleep deprivation (TSD), and robust to variations in prior sleep/wake history. As such, inter-individual differences in vulnerability to performance impairment during sleep deprivation constitute a trait (Van Dongen et al., 2004a) . Recently it was also found that this trait vulnerability to impairment due to TSD is heritable (Kuna et al., 2012) and generalizes to vulnerability to impairment due to sustained sleep restriction (Rupp et al., 2012) .
The discovery of trait vulnerability to sleep loss led to a focus on the assessment of underlying mechanisms (e.g., Chee and Tan, 2010; Jackson et al., 2013) and the identification of predictors (e.g., King et al., 2009; Abe et al., 2014) . Genetic markers have captured particular interest (Landolt, 2008; Goel and Dinges, 2012) . A number of genetic polymorphisms differentiate, to some degree, those individuals who are more vulnerable to the effects of sleep loss from those who are more resilient. These polymorphisms include, among others, variants of the human period circadian clock 3 gene (PER3) (Lo et al., 2012) , adenosine A 2A receptor gene (ADORA2A) (Bodenmann et al., 2012) , and adenosine deaminase gene (ADA) (Reichert et al., 2014) .
